Abstracts / Neuroscience Research 68S (2010) e109-e222 e117 analyzed by immunoprecipitation using anti-syntaxin antibody, followed by western blotting using anti-SNAP25 antibody and anti-S-guanylated protein antibody. Result: Low-temperature SDS-PAGE revealed that the amount of the SNARE complex in the synaptosome was increased after treatment with 8-nitrocGMP. SNAP25 was detected in the immunoprecipitation reaction with anti-S-guanylated protein antibody. It was shown that SNAP25 in the synaptosome could be S-guanylated by trearment with 8-nitro-cGMP. Coimmunoprecipitation studies with the anti-syntaxin antibody revealed that S-guanylated SNAP25 was concentrated in the complex together with a syntaxin. These results suggest that 8-nitro-cGMP causes S-guanylation of SNAP25 and increased formation of the SNARE complex. Choline acetyltransferase (ChAT) synthesizes a major neurotransmitter acetylcholine (ACh) at cholinergic nerve terminals. However, ChAT bears nuclear localization signal (NLS) and is localized also in the nuclei of neural and non-neuronal cells. Nuclear ChAT might have a yet unidentified, pivotal function such as transcriptional regulation. In this study, we investigated the alteration of candidate gene transcription by ChAT. We chose high affinity choline transporter (CHT1) and vesicular acetylcholine transporter (VAChT) genes as candidates, which are functionally related to ChAT in ACh production. Using SH-SY5Y human neuroblastoma cells stably expressing wild-type human ChAT, we found that overexpressed ChAT enhanced the transcription of CHT1 gene but not of VAChT gene. In contrast, NLS-disrupted and catalytically inactive mutant ChATs could not induce CHT1 expression. Additionally, ChAT did not alter CHT1 expression in non-neuronal HEK293 cells. We also studied the effect of PI3K inhibitor on this induction. PI3K inhibitor did not reversed upregulation of CHT1 by ChAT, although partial reduction was observed. Our results suggest that ChAT activates transcription of selected target genes in neuronal cells. Both enzymatic activity and nuclear translocation of ChAT is required for the transcriptional enhancement. In this study, we demonstrated a possible function of intranuclear ChAT for the first time. Background: Nitric oxide synthase (NOS) catalyzes the conversion of arginine (Arg) to citrulline (Cit) and NO, also produces reactive oxygen species (ROS) in the uncoupling reactions. It has been proved that neuronal NOS (nNOS) activities are reduced through the phosphorylation at the Ser847 of the enzyme. To date, no information about the effects of the phosphorylation is available. Here, in order to reveal the effects of the phosphorylation on the NO-ROS signaling, we prepared a Ser847D point mutant to mimic phosphorylation and examined the nNOS activities of the wild-type and the mutant in vitro and NO-ROS signaling in PC12 cells. Method: We produced the mutant nNOS gene (S847D mutant). The wildtype nNOS and the mutant were overexpressed in E. coli, thereafter purified using 2 ,5 -ADP-Sepharose. We used a spectrophotometric assay to determine the NO synthesis and NADPH oxidation activities of the wild-type and the mutant forms. The uncoupling efficiency was calculated as the difference between the amount of NADPH consumed and the amount of Cit produced. The amount of Cit produced was determined using HPLC. We generated the PC12 cells expressed the nNOS and examined 8-nitro-cGMP generation. Result: The NO synthesis activity was found to be 176 and 128 nmol mg −1 min −1 in the wild-type and the mutant, respectively. The activity of the mutant was 27% lower than that of the wild-type. These results were consistent with the results of previous reports. The NADPH oxidation activity in the presence of Arg was 373 and 367 mg −1 min −1 in the wild-type and the mutant, respectively. Further, in the absence of Arg, the activities were 643 and 846 mg −1 min −1 in the wild-type and the mutant, respectively. The mutant activity was 32% higher than the wild-type activity.
Choline acetyltransferase (ChAT) synthesizes a major neurotransmitter acetylcholine (ACh) at cholinergic nerve terminals. However, ChAT bears nuclear localization signal (NLS) and is localized also in the nuclei of neural and non-neuronal cells. Nuclear ChAT might have a yet unidentified, pivotal function such as transcriptional regulation. In this study, we investigated the alteration of candidate gene transcription by ChAT. We chose high affinity choline transporter (CHT1) and vesicular acetylcholine transporter (VAChT) genes as candidates, which are functionally related to ChAT in ACh production. Using SH-SY5Y human neuroblastoma cells stably expressing wild-type human ChAT, we found that overexpressed ChAT enhanced the transcription of CHT1 gene but not of VAChT gene. In contrast, NLS-disrupted and catalytically inactive mutant ChATs could not induce CHT1 expression. Additionally, ChAT did not alter CHT1 expression in non-neuronal HEK293 cells. We also studied the effect of PI3K inhibitor on this induction. PI3K inhibitor did not reversed upregulation of CHT1 by ChAT, although partial reduction was observed. Our results suggest that ChAT activates transcription of selected target genes in neuronal cells. Both enzymatic activity and nuclear translocation of ChAT is required for the transcriptional enhancement. In this study, we demonstrated a possible function of intranuclear ChAT for the first time. Background: Nitric oxide synthase (NOS) catalyzes the conversion of arginine (Arg) to citrulline (Cit) and NO, also produces reactive oxygen species (ROS) in the uncoupling reactions. It has been proved that neuronal NOS (nNOS) activities are reduced through the phosphorylation at the Ser847 of the enzyme. To date, no information about the effects of the phosphorylation is available. Here, in order to reveal the effects of the phosphorylation on the NO-ROS signaling, we prepared a Ser847D point mutant to mimic phosphorylation and examined the nNOS activities of the wild-type and the mutant in vitro and NO-ROS signaling in PC12 cells. Method: We produced the mutant nNOS gene (S847D mutant). The wildtype nNOS and the mutant were overexpressed in E. coli, thereafter purified using 2 ,5 -ADP-Sepharose. We used a spectrophotometric assay to determine the NO synthesis and NADPH oxidation activities of the wild-type and the mutant forms. The uncoupling efficiency was calculated as the difference between the amount of NADPH consumed and the amount of Cit produced. The amount of Cit produced was determined using HPLC. We generated the PC12 cells expressed the nNOS and examined 8-nitro-cGMP generation. Result: The NO synthesis activity was found to be 176 and 128 nmol mg −1 min −1 in the wild-type and the mutant, respectively. The activity of the mutant was 27% lower than that of the wild-type. These results were consistent with the results of previous reports. The NADPH oxidation activity in the presence of Arg was 373 and 367 mg −1 min −1 in the wild-type and the mutant, respectively. Further, in the absence of Arg, the activities were 643 and 846 mg −1 min −1 in the wild-type and the mutant, respectively. The mutant activity was 32% higher than the wild-type activity.
The uncoupling efficiency of the wild-type nNOS was 49% and that of the mutant was 62%. These results suggest that the phosphorylation at Ser847 of nNOS regulates the uncoupling efficiency. doi:10.1016/j.neures.2010. 07.2086 P1-b12 Elucidation of mechanism underlying information processing in the neural circuit for thermotaxis in C. elegans Fumiya Nakamura , Atsushi Kuhara, Noriyuki Ohnishi, Ikue Mori Laboratory of Molecular Neurobiology, Division of Biological Science, Graduate School of Science, Nagoya University Many animals including human are capable of appropriately processing huge information in neural circuits. In order to dissect the mechanism of information processing in the neural circuit, we are using the simple neural circuit for thermotaxis behavior in C. elegans. Temperature is sensed and remembered by AFD and AWC sensory neurons, thermal information from AFD and AWC is transmitted to AIY interneuron, and the subsequent information from AIY is further transmitted to AIZ and RIA interneurons for further neural information processing (1,2). Recent studies in our laboratory revealed that regulation of neuron-to-neuron signaling in the synapses is rather complex, involving multiple neurotransmitters and the receptors (3,4). To further investigate the information processing mechanism in the synapses of the circuit, we tested themotaxis of 54 mutants defective in the genes related to synaptic neurotransmission. Our results found that several genes encoding Cl − channel-type glutamate receptor, nicotinic acetylcholine receptor or neuropeptide are required for thermotaxis behavior. We are currently trying to identify cells and synapses where these genes function. P1-b13 Vascular endothelium expresses 3-mercaptopyruvate sulfurtransferase and produces H2S Hydrogen sulfide (H 2 S) has been recognized as a smooth muscle relaxant. Cystathionine ␥-lyase, which is localized to smooth muscle, is thought to be the major H 2 S-producing enzyme in the thoracic aorta. Here we show that 3-mercaptopyruvate sulfurtransferase (3MST) and cysteine aminotransferase (CAT) are localized to vascular endothelium in the thoracic aorta and produce H 2 S. Both 3MST and CAT were localized to endothelium. Lysates of vascular endothelial cells produced H 2 S from cysteine and ␣-ketoglutarate. The present study provides a new insight into the production and release of H 2 S as a smooth muscle relaxant from vascular endothelium. 
